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REMARKS 

Claims 1-3 and 16 are rejected under 35 USC §102 and Claims 4-14 and 17-21 are 
rejected under 35 USC §103. The applicants respectfully traverse these rejections and 
request reconsideration of the application in view of the above amendments and the 
following remarks. 

Claims 1, 3 and 16 have been canceled, Claim 4 has been amended and Claims 22 
and 23 have been added. None of the changes constitute new matter since this clarification 
of the claims is supported by the original disclosure. 

REJECTIONS UNDER 35 USC §102 

Claims 1-3 and 16 were rejected under 35 USC 102(b) as being anticipated by U.S. 
Patent no. 5,017,680, hereinafter referred to as "Sublett". Specifically, the Office Action 
suggest that Sublett discloses a catalyst system comprised of a titanium/alkali metal or 
alkaline earth metal complex in polymerization and esterification of ethylene terephthalate 
with titanium glycolate being one of the preferred titanium alkoxides to be used with sodium 
salt dissolved in ethylene glycol which results in sodium glycolate and with a ratio of 4: 1 
titanium/metal. 

Claims 1-3 andl6 have been canceled. 

REJECTIONS UNDER 35 USC $103 

Claims 4-14 and 17-21 were rejected under 35 USC 103(a) as being unpatentable 
over Sublett in view of U.S. Patent no. 6,066,714, hereinafter referred to as "Putzig". 
Specifically, the Office Action suggests Sublett disclose a complex catalyst of titanium 
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glycolate with an alkali or alkali earth metal glycolate for preparing polyesters from 
dimethyl terephthalate and Putzig discloses polyesters produced from transesterification of 
dialkyl terephthalate ester with a glycol or by direct esterifi cation of terephthalic acid with 
glycol followed by polycondensation and also discloses a titanium containing catalyst 
composition used in esterification, transesterification or polycondensation to produce 
polyalkylene terephthalates. 

As known by persons having ordinary skill in the art, polyethylene terephthalate 
(PET)/Polyester is a step growth (condensation) polymer and is produced industrially by 
one of the following two routes: 

DMT route using di-methyl terephthalate (DMT) and mono-ethvlene glycol (MEG) ; 
The process involved in the reaction between DMT and MEG is referred to as ester 
interchange (EI) or transesterification (TE) followed by polycondensation reaction. 
Transesterification (TE) involving DMT and MEG is a slow process and requires a 
catalyst to boost the process. The catalyst can be (1) a metal, (2) a metal oxide, or (3) a 
metal salt. Usually a metal oxide or a metal salt of a weak or volatile acid is used. 
Acetates of various metals are most commonly employed in industries. 

Zn>Pb>Mn>Co>Mg>Ca>Sn>Na>Sb 
Usually, the more powerful catalyst also enhances the most undesirable side reaction. To 
achieve a balance between these two opposing effects, usually a combination of highly 
activity catalyst with a low activity one is used in the industry. All catalyst used in 
transesterification (TE) step enhance PET degradation in polycondensation stage. For this 
purpose, it has become customary to use catalyst deactivators in the polycondensation 
stage. 
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TPA route using terephthalic acid (TP A) and mono-ethylene glycol (MEG) ; 
This method has certain advantages over DMT route, e.g. during DGT formation, the by- 
product methanol is not formed; the direct esterification (DE) step is self-catalyzed (need 
no catalyst) and reaction product in the direct esterification (DE) step has higher 
molecular weight than obtained in the El step. TPA itself accelerates the DE step and the 
by-product is water whereas, in DMT route during transesterification reaction between 
DMT and MEG gives the methanol. 

Putzig acknowledges the difference between the two mechanisms of producing 
polyalkylene terephthalates (col. 1, lines 21-24): 

Polyalkylene terephthalates can be produced by transesterification of a 
dialkyl terephthalate ester with a glycol or by direct esterification of 
terephthalic acid with the selected glycol followed by polycondensation. 
Putzig also acknowledges the disadvantages of organic titantates as catalysts for 
producing polyethylene terephthalate (PET) (col. 1, lines 39-46): 

However, organic titanates are not generally used in producing PET 
because residual titanate tends to react with trace impurities, such as 
aldehydes, formed during the polycondensation and processing of PET 
thereby generating undesirable yellow discoloration. Additionally, many 
organic titanate catalysts are also substantially insoluble in a 
polymerization mixture thereby creating non-uniform distribution of 
catalyst in the mixture. 
The claimed invention overcomes these disadvantages by use of a particular catalyst in an 
esterification process. 
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Sublett disclosed preparing polyester via the DMT route, i.e., transesterification. 
The claimed invention is for esterification, i.e., the TPA route. As noted in the previous 
response, the person skilled in the art cannot be assumed to seek an alternative without 
some concrete technical reason. There must be an explanation of the "common knowledge 
and common sense 5 ' which is relied upon. There must be some rationale, articulation or 
reasoned basis to explain why the conclusion of obviousness is correct. Applicants submit 
that the references cited and relied on by the Examiner do not provide a prima facie case 
of obviousness of the presently pending claims. No explanation or rationale has been 
given for the citation of Sublett for a catalyst known for transesterification in rejection of 
a claimed process for esterification. A person having ordinary skill in the art would not 
use a catalyst known for transesterification as an obvious choice in an esterification 
process because of the differences in the mechanisms. 

As noted in the previous response, the unexpected results of the claimed invention 
should satisfy the requirements of patentability. The Declaration under 37 CFR §1.132 
submitted with the previous response shows a comparison of titanium/metal ratios, i.e., 1:1 . 
v. 2:1, which demonstrated that a molar ratio of the polymeric titanium glycolate and the 
alkali metal glycolate between 1 .25: 1 to 1 00: 1 has improved results over a molar ratio of 1 : 1 
in a catalyst for esterification of a dicarboxylic acid compound and an alcohol. The color, 
specifically the lightness (L* value), improved. The examiner found this Declaration 
insufficient since the L* values in the Declaration conflicted with L* values reported in the 
patent application as filed, specifically Examples 3, 4 and 9 which had L* values less than 
that of the comparative example of the Declaration. The relevant portion of the tables from 
the patent application and the Declaration are reproduced below: 
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Example 


Catalyst ppm 


L* 


a* 


b* 


Time for 
polycondensation 


M n 

(g/mol) 


10 


20 ppm Ti- 
glycolate 
10 ppm Na- 
glycolate 


85.3 


-2.3 


0.9 


lh 34min 


24,000 


Comparative 
10a 


1 5 ppm Ti- 
glycolate 
15 ppm Na- 
glycolate 


83.1 


-2.0 


0.8 


Ih 30min 


23,900 


^> 


300 ppm Ti- 
glycolate 
1 50 ppm Na- 
glycolate 


81.0 


-1.6 


4.3 


lh 56 min 


23,900 


4 


409 ppm Ti- 
glycolate 
40.9 ppm Na- 
glycolate 


80.5 


-1.1 


3.2 


lh24 min 


24,100 


9 


30 ppm Ti- 
glycolate 
20 ppm Na- 
glycolate 


82.6 


-2.3 


0.9 


lh 34 min 


24,400 



It should be noted that the total amount of catalyst present for Example 10 and Comparative 
Example 10a is 30 ppm for both examples. The total amounts of catalyst present for 
Examples 3, 4 and 9 are 450 ppm, 449.9 ppm and 50 ppm, respectively. It is not appropriate 
to compare examples having different amounts of catalyst. The applicants presented data 
which compared different titanium/metal ratios while maintaining the amount of catalyst. 
The examples in the Declaration demonstrated that a molar ratio of the polymeric titanium 
glycolate and the alkali metal glycolate between 1.25:1 to 100:1 had improved results over a 
molar ratio of 1:1. The examiner is not giving these results appropriate weight by 
comparing these results to examples which have different process variables, i.e., amount of 
catalyst. Such a comparison is not valid and the example and comparative example of the 
Declaration should be given appropriate weight to overcome the rejection for obviousness. 
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NEW AND AMENDED CLAIMS 

Claim 4 has been amended and now reads in part '-catalyst complex comprising: i) 
a polymeric titanium glycolate represented by the formula [Ti04(CH 2 )4] n wherein n is up to 
200; and ii) an alkali metal glycolate, wherein the molar ratio of the polymeric titanium 
glycolate and the alkali metal glycolate is 1.25:1 to 100:1. Support for this language is 
found on page 3, lines 10-16, and Claim 1, now canceled. This change in language has 
been made to Claim 4 to clarify the claimed subject matter without intending to narrow the 
scope of the claims. 

Claims 22 and 23 have been added. Claim 22 now reads in part "wherein the 
total content of metals of the catalyst is from 1 ppm to 70 ppm". Claim 23 now reads in 
part "wherein the total content of metals of the catalyst is from 10 ppm to 50 ppm". 
Support for this language is found on page 3, lines 18-21. These changes in language have 
been made to the claims to clarify the claimed subject matter. 

SUMMARY 

The applicants have established novelty and lack of obviousness by the amendments 
to the claims which specify a catalyst complex comprising a polymeric titanium glycolate 
represented by the formula [Ti0 4 (CH 2 )4]n wherein n is up to 200 and a molar ratio of the 
polymeric titanium glycolate and the alkali metal glycolate of 1.25:1 to 100:1. The 
advantages and benefits of the claimed invention have been demonstrated by a comparative 
example. On the basis of the above amendments and remarks, reconsideration of this 
application is requested and its allowance requested at the examiner's earliest 
convenience. No new matter has been added. 
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A Petition and Fee for Extension of Time under 37 CFR §1. 136(a) is being filed 



concurrently with this paper. The Commissioner is hereby authorized to charge fees due by 



filing this paper or to credit any overpayment to Account No. 502025. 



Respectfully submitted, 



Jim Wheelington 
Reg. No. 33,051 

SABIC Americas, Inc. 
SAB1C Technology Center 
1600 Industrial Blvd. 
Sugar Land, Texas 77478 
(281) 207-5719 
Customer no. 30691 
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